The purpose of this study was to propose a new way of representing the structure of expectancy-value attitude and to investigate the implications of its representation. Expectancyvalue attitude was represented as a cognitive network of vertically and horizontally interconnected judgements about product attributes, using a structural equation modeling methodology. Results suggested that a structural representation of expectancy-value attitude gave a satisfactory fit to the data. Two implications of this representation were also tested for: (1) understanding the effects of expectancy-value attitude on intentions, and (2) predicting the dynamics of belief change.
An investigation of the structure of expectancy-value attitude and its implications Youjae YI * The purpose of this study was to propose a new way of representing the structure of expectancy-value attitude and to investigate the implications of its representation. Expectancyvalue attitude was represented as a cognitive network of vertically and horizontally interconnected judgements about product attributes, using a structural equation modeling methodology. Results suggested that a structural representation of expectancy-value attitude gave a satisfactory fit to the data. Two implications of this representation were also tested for: (1) understanding the effects of expectancy-value attitude on intentions, and (2) predicting the dynamics of belief change.
The structural representation of expectancy-value attitude did not improve the prediction of intentions. The observed effects of expectancy-value attitude on intentions did not differ between the traditional and proposed structural representations. However, the structural representation was useful for understanding belief change. Since expectancy-value attitude existed as a network of interconnected beliefs, an ad effect on one belief was hypothesized to bring about changes in other related beliefs. As hypothesized, advertisements mentioning one belief changed other beliefs that were connected with the mentioned belief.
Introduction
The expectancy-value (EV) model posits that an individual's attitude toward an act (Aact) is a function of a belief-evaluation composite (hereafter referred to as EV attitude). i The traditional model represents EV attitude as a single value by using the sum of belief-* Youjae Yi is an Assistant Professor of Marketing at the School of Business Administration, The University of Michigan, Ann Arbor, MI 48109-1234, U.S.A.
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North-Holland times-evaluation products (Ajzen and Fishbein, 1980; Fishbein and Ajzen, 1975) . This representation implicitly assumes that individual reactions to product attributes are independent. However, a number of developments challenge this assumption. For example, Beckwith and Lehmann (1973) have found that beliefs about certain attributes are often correlated in product evaluations. Bagozzi (1982) criticizes the assumption that product attributes are independent and suggests several conditions under which non-independence of attributes might be expected. These findings suggest that the traditional representation of EV attitude based on such an assumption may be less than satisfactory. Several researchers have thus extended the traditional EV model so as to capture such interrelationships among attributes and suggested a structural representation of EV attitude (see, e.g., Bagozzi, 1985; Burnkrant and Page, 1988) . This suggestion is consistent with the findings in cognitive psychology that human judgements are stored in memory in the r Although the term 'EV attitude' has been used to refer to the belief-evaluation composite in marketing and psychology (see, e.g., Bagozzi, 1981 Bagozzi, . 1985 Bumkrant and Page, 1988) 'cognitive structure' has also been used by many researchers (see, e.g., Lutz, 1977) . EV attitude should be distinguished from attitude toward the act (A-act). EV attitude provides an indirect, cognitive measure of attitudinal responses through assessment of a person's beliefs and evaluations about various consequences of an act, whereas A-act is a direct, affective measure of a person's feelings toward an overall act (see Bagozzi (1981) for more discussion of the distinction between the two constructs).
0167-8116/89/$3.50 0 1989, Elsevier Science Publishers B.V. (North-Holland) form of a network (Anderson, 1983; Collins and Loftus, 1975) . Indeed, many studies have shown that EV attitude can be represented as a multidimensional structure (Bagozzi, 1981 (Bagozzi, , 1983 Shimp and Kavas, 1984; Oliver and Bearden, 1985) . Nevertheless, they have not fully explored why the structure of EV attitude is relevant to marketing theory and practice and it is unclear at this point what are the benefits of employing a structural form of EV attitude.
The purpose of the present study is to extend extant research on EV attitude further and to examine the implications of representing EV attitude in a structural form for understanding attitude formation and change. It is hypothesized that probing the structure of EV attitude can enhance (1) prediction of intentions, and (2) understanding of attitude change processes. Specifically, this study investigates how representations of EV attitude affect the observed relationship between EV attitude and intentions and what insights the structure of EV attitude provides for predicting indirect effects of advertising on beliefs.
Existing models of EV attitude
We can identify three models of EV attitude in previous research: the traditional EV model, the modified unidimensional EV model, and the multidimensional EV model. These models are illustrated in Fig. 1 . The traditional EV model has dominated past studies (Fishbein and Ajzen, 1977; Lutz, 1977) . As Fig, 1A indicates, this model defines EV attitude to be CB,a;, a point representation of aggregated beliefs about and evaluations of the outcomes of an act. Individual beliefs or evaluations lose their meaning to a certain extent, since different beliefs and evaluations can give the same overall sum. Measurement errors are not explicitly modeled, and reliability cannot be assessed (except for test-retest reliability). Further- more, it is difficult to assess the construct validity of the traditional EV model, and most validations have been done through examination of only predictive validity (Wilkie and Pessemier, 1973) . The modified unidimensional EV model, suggested by Bagozzi (1982 Bagozzi ( , 1985 , regards EV attitude as unidimensional, but it retains the identity of individual belief-times-evaluation products. EV attitude is treated as a latent variable, and all belief-times-evaluation products are treated as its indicators. As shown in Fig. lB , each expectancy-value measure is a function of measurement error as well as a latent variable, where we have assumed that there are eight attributes for the sake of illustration. In this model, various forms of reliability can be computed, and construct validity can be assessed. The multidimensional EV model treats each expectancy-value measure as a separate indicator of a latent variable, but it permits the dimensionality so that different subsets of belief-times-evaluation products serve as indicators of subdimensions (EV,) (Bagozzi, 1982 (Bagozzi, , 1983 . In Fig. lC , for example, the first two attributes are measures of the same dimension. Each dimension (EV,) is also construed as an indicator of a higher-order latent variable (EV). This model incorporates the interdependence information by using a hierarchical structure, but it permits only one type of interdependence (i.e., measures of the same concept). It is argued herein that this model is not complete since it does not consider other types of interdependence which will be discussed in the next section.
Hypotheses

The interdependence EV model
A basic premise of this study that there may be interdependences (or perceived correlations) among product attributes. Let us examine several types of interdependence among attributes, which are illustrated in Fig. 2 .
The first type of interdependent attributes consists of causally related attributes. For example, if consumers believe that reliability of a car will reduce maintenance costs, 'reliability' and 'maintenance costs' will be negatively associated. A second type comprises semantically correlated attributes as measures of the same concept. This type provides a basis for representing the vertical structure with a hierarchy of attributes, which may occur because people abstract information about general attributes on the basis of several more concrete attributes. Suppose attributes 3 and 4 in Fig. 2 are 'gas mileage (mpg)' and 'fuel economy'. Then, these attributes will be correlated since they are likely to mean the same thing to the consumer.
Another type of interdependence is ecological correlation. In this case, attributes happen to be correlated by environmental characteristics. For example, 'European' and 'prestigious" are likely to be associated with each other, since many European cars (e.g., Rolls Royce, Mercedes, Volvo) have been prestigious over the years. Still another type of interdependence comes from sharing a common antecedent. For instance, knowledge about the size of a car might influence one's perceptions of overall comfort as well as safety. In such a case, perceptions of 'overall comfort' and 'safety' are interdependent because of their dependence on a common antecedent.
It is asserted in this paper that a representation of EV attitude should take into account interdependence among product attributes. * An interdependence EV model will be hereafter used to refer to a model that represents EV attitude as a network-like structure by explicitly incorporating such interdependence. In this model, EV judgements are vertically interrelated via a hierarchy of attributes and horizontally connected at the same level of abstraction. But how valid is this representation of EV attitude?
' An anonymous reviewer argued that since the EV model (implicitly) assumes independent beliefs, one should make sure that the beliefs are independent prior to the application of the EV model. This could be achieved by either choosing only independent beliefs or extracting orthogonal dimensions (e.g., via factor analysis) from the set of originally elicited beliefs. However, the original set of salient beliefs was used in this study for several reasons. First, the orthogonalization of beliefs is seldom suggested explicitly or used in practice by EV reachers (see, e.g., Ajzen and Fishbein, 1980; Lutz, 1977) .
For example, such a procedure is not mentioned when the steps of eliciting salient beliefs are presented in detail (Ajzen and Fishbein, 1980, pp. 260-263) . Second, such a procedure loses information about consumers' actual judgements and evaluations. Even if one can derive some independent beliefs, it is unlikely that consumers will actually use these dimensions in product evaluations. It seems more informative to use the original beliefs generated by consumers than the derived beliefs extracted by researchers. Third, previous researchers have demonstrated that interrelated beliefs can be modeled within the expectancy-value framework (Bagozzi, 1982 (Bagozzi, , 1985 Bumkrant and Page, 1988; Shimp and Kavas, 1984) . Finally, the purpose of the present study is to examine the benefits of modeling explicitly the interrelations among beliefs. That is, the present study models .explicitly the processes underlying attribute redundancy, rather than artificially removing correlations among attributes as would be suggested in the traditional approach.
The interdependence EV model looks deep into EV attitude and exposes the underlying substructures. Strictly speaking, the traditional EV model is not a cognitive structure, since it maps onto a single value and fails to reveal the structure of attitude. The interdependence EV model is indeed a cognitive structure in that it contains information about substructures and their relationships. Since the interdependence EV model provides a more explicit representation of the cognitive structure, it should achieve higher convergent validity than existing EV models. Since it is difficult to assess the convergent validity of the traditional EV model which uses a single measure, no direct comparison is made with the traditional EV model.
Hypothesis 1. The interdependence EV model will achieve higher convergent validity than the modified unidimensional E V or multidimensional E V models.
Implications of E V attitude representation
What are the implications of representing EV attitude as a cognitive network? This question is addressed in two aspects: (1) understanding the effects of EV attitude on intentions, and (2) predicting dynamics of belief change.
Effects of EV attitude on intentions.
Existing findings concerning the effects of EV attitude on intentions are mixed. Traditional EV researchers have viewed that EV attitude influences intentions only indirectly though its effects on affect toward an act (A-act), which has been supported in many studies (Fishbein and Ajzen, 1975; Lutz, 1977) . An alternative view is that affect does not completely mediate the effects of EV attitude on intentions; this may occur because cognitive elements of EV attitude (e.g., beliefs) are frequently too complex, and the cognitive processing capacities too imperfect for EV attitude to be completely processed into affect (Schlegel and DiTecco, 1982; Liska, 1984) . This view suggests that EV attitude can have direct, unmediated by A-act, effects on intentions; the direct path has been found by some researchers (Bagozzi, 1982) .
How can one explain such conflicting findings? A possible answer comes from considering representations of EV attitude. Since many traditional researchers have used a single value representation of EV attitude, one can attribute the insignificant direct effect found by them to the coarse-grained representation of EV attitude. Insignificant direct effects might have been an artifact of using a point representation of EV attitude which in fact exists as a cognitive network, since treating measures of multidimensional constructs as if they are unidimensional representations can lead to invalid predictions (Bagozzi, 1983) .
The traditional EV model also assumes that measurement error is negligible. To the extent this assumption is violated, the observed relationship between EV attitude and intentions will be generally attenuated. As a result, a direct path from EV attitude to intentions is less likely to be observed under a traditional EV model. In contrast, since the interdependence EV model provides a richer and more reliable description of EV attitude by considering structures and measurement errors, it should reveal the direct path from EV attitude to BI better than the traditional EV model. 3
Hypothesis 2. The direct effect of EV attitude on intentions is more likely to be observed under the interdependence EV model than under the traditional EV model.
' A reviewer suggested that the traditional EV model will perform well (without the need for a direct link to BI) if EV elements are measured and modeled adequately. This hypothesis can be tested in future research.
Belief change
What does the structure of EV attitude imply for belief change? Since EV attitude is an interconnected network, a change in one element would induce changes in other elements. Theoretical support comes form the spreading-activation theory, which posits that when one concept is activated, the activation is likely to spread to other concepts via associative linkages (Collins and Loftus, 1975) . When ad recipients are exposed to an ad mentioning a certain attribute, other connected attributes are likely to be activated as well through the associative network. That is, product attribute beliefs are likely to become accessible according to the manner in which attributes are organized in EV attitude. As a result, people are likely to make inferences about these interdependent attributes (made accessible through spreading activation) and change beliefs about these attributes.
Hypothesis 3. An ad mentioning one belief will induce changes in other beliefs that are interdependent with the mentioned belief:
Method
I. Procedure
The subjects were 120 business school students and staff at a West Coast university in the United States. The test product was the Hyundai Excel, an imported car from South Korea. A focus group interview was administered to twenty students (who were not included in the main study) to identify salient beliefs about the product. Eight beliefs that were mentioned by at least 30% of the individuals were selected as salient beliefs underlying attitudes, i.e., dependability, riding comfort, repair costs, sportiness, ease of maintenance, roominess, style, and durability.
In the main study, each subject was given an envelope with four booklets and told to complete the booklets in order. In the first booklet, subjects were asked for general background information such as their attitude, experience and knowledge about cars in general. They were then asked about pre-exposure attitudinal responses, including beliefs, evaluations, attitude toward the act, subjective norm, and behavioral intention. Next, they filled out questions on several personality variables, which served as filler tasks between the pre-test and post-test to reduce memory effects.
In the next booklet, each subject saw an ad with messages emphasizing either dependability or repair costs. Each subject was told a disguised purpose of the study consisting of the evaluation of print ads in pre-production form. In the final booklet, subjects filled out a post-exposure questionnaire on attitudinal responses, including expectancy-value measures.
Data collection instruments
To assess beliefs (B;) about the consequences of buying the Hyundai Excel, subjects were asked to estimate the probability that each consequence would occur on llpoint scales, ranging from 'very unlikely' (0) to ' very likely' (10). The evaluative component (a,) corresponding to the salient beliefs was measured by asking subjects to evaluate the consequence of each belief item on llpoint bipolar scales ranging from 'very bad' (-5) to 'very good'(+5).
Affect toward the act (A-act) was measured on four 7-point bipolar scales: good/bad, pleasant/unpleasant, harmful/beneficial, and foolish/wise. Subjective norm was measured with the standard "Most people who are important to me think I should/ should not buy" item. Behavioral intentions (BI) to buy the Hyundai Excel were measured on three-item scales following the question: "What are your chances of buying the Hyundai Excel the next time you need to purchase a car?". The responses were measured on 1 l-point scales anchored with unlikely/ likely, improbable/ probable, and impossible/ possible.
Reducing the threats to internal validity
A number of precautions were taken to protect the validity of the results throughout the research. First, several steps were taken to reduce any demand characteristics. The purpose of the study was disguised with a plausible cover story, and several filler items were used throughout the questionnaire. The data were also collected with separate booklets in stages, and subjects were not allowed to refer back to their earlier responses. The post-experimental inquiry revealed that no subjects guessed the real purpose of the study. Second, multiple-item measures were taken for most key variables, which allowed us to correct for measurement errors in assessing the theoretical relationships. Third, half of the multiple response questions were reversed in their direction to eliminate any yea-or nay-saying biases from the responses. Fourth, the effect of subjective norm, another antecedent of intentions, was controlled for in assessing the effect of EV attitude on intentions (Ajzen and Fishbein, 1980) .
Results
The hypotheses implied by the interdependence EV model were tested using a structural equation modeling framework. The LISREL VI was used to analyze the data, and the maximum likelihood fitting function was used to estimate the model (Joreskog and S&born, 1984) .
I. Interdependence E V model
It was hypothesized that EV attitude has an interdependent structure in that subsets of these attributes form distinct dimensions and some dimensions might be associated with others. Preliminary analysis suggested that there may be four dimensions underlying the attribute set chosen for this study: (1) reliability (i.e., durability and dependability), (2) maintenance costs (i.e., ease of maintenance and repair costs), (3) comfort (i.e., riding comfort and roominess), and (4) appearance ( i.e., style and sportiness). Attributes within each dimension are interdependent as redundant measures of the same superordinate attribute (cf. Type II in Fig. 2 ). For example, riding comfort and roominess are perceived to share the same meaning (i.e., overall comfort). That is, people may form their judgement about overall comfort by abstracting two pieces of information, namely: riding comfort and roominess. Furthermore, two dimensions (i.e., reliability and maintenance costs) are likely to interdependent. Since reliability is likely to induce low maintenance costs, people may change their beliefs about maintenance costs as a function of their judgement or knowledge about reliability. The interdependence EV model examined herein is illustrated in Fig. 3A . The interdependence EV model was specified by a set of equations, which are given in Fig. 3B . Each expectancy-value ( Bi a ;) measure, designated as Y, to Y,, was a function of an underlying factor (subdimension) and a measurement error. No correlations among the measurement errors were specified in the model, since there were no strong theoretical reasons for them (cf. Fornell, 1983) . The model was estimated by employing a modified version of higherorder confirmatory factor analysis. 4 The overall EV attitude was represented as a second-order factor, whereas its dimensions (EV, to EV4) were represented as first-order factors. The hypothesized dimensional structure was confirmed by this analysis.
Hypothesis 1 concerns the convergent validity of the interdependence EV model. Convergent validity was assessed by checking whether the specified EV model provides a satisfactory fit to the observed data (cf. Bagozzi, 1983; Burnkrant and Page, 1988) . Results showed that the interdependence EV model achieved convergent validity; x2( 15) = 22.84, p > 0.09. Other measures of the overall fit of the model also suggested that the model was satisfactory: the goodness-of-fit index = 0.92, and the root mean square residual = 0.05 (Bagozzi and Yi, 1988) . 4 Note that a second-order factor has no direct measures but rather achieves meaning through first-order factors which do have direct measures. General discussion of a higher-order factor analysis can be found elsewhere (see, e.g., Gerbing and Anderson, 1984) . The proposed EV model is similar to the second-order factor analysis model, but different in that first-order factors are allowed to be interdependent.
But is the convergent validity of the interdependence EV model higher than that of existing EV models? To answer this question, similar analyses were conducted with existing EV representations. Results suggested that existing EV models did not achieve convergent validity:
x2 (20) The above analysis suggested support for Hypothesis 1, but a more rigorous test was conducted with a hierarchical model comparison (Jbreskog and S&-born, 1984) . Since existing EV models are nested models of the interdependence EV model, a model comparison was made by a x2 difference (xi) test. 6 First, the interdependence EV model was compared with the multidimensional EV model; the xi was 17.90 with one degree of freedom, which was significant at the 0.001 level. Second, the interdependence EV model was compared with the modified EV model; the xi was 184.21 with 5 degrees of freedom, which was also significant at the 0.001 level. Overall, the interdependence EV model achieved higher convergent validity than existing models. Table 1 presents the reliabilities of individual EV items, composite reliabilities, and average variance extracted (AVE) (Bagozzi and Yi, 1988; Fornell and Larcker, 1981) . Although some individual item reliabilities were low, all composite reliabilities were 5 An alternative model with formative indicators was also estimated; that is, the arrows relating factors and indicators were reversed in direction. But the goodness-of-fit results were not satisfactory: x*(15) = 529.64, p < 0.001. 6 This can be illustrated with the interdependence EV model in Fig. 3 . If one constrains the causal path between EV, and EV, to zero in the interdependence EV model, it becomes a multidimensional model. A modified unidimensional model occurs with this zero constraint between EV, and EV, plus equality constraints for the loadings from a second-order factor (EV) to first-order factors (EV,'s). Hence, the modified unidimensional, and multidimensional EV models are nested models of the interdependence EV model. higher than 0.60, the usual cut-off level, and the average composite reliability is 0.71. All the AVE measures were greater than 0.5, which is considered adequate (Fornell and Larcker, 1981) . The average AVE was 0.61, suggesting that approximately more than 60% of variance in the constructs were accounted for by the measures. All factor loadings exceeded 0.5, a level considered high by researchers (see, e.g., Green, 1978) . Overall, the measures of EV attitude were reliable.
Implications of EV attitude representation
Effects of EV attitude on intentions
Hypothesis 2 predicts that representations of EV attitude will influence the estimate of the direct effect of EV attitude on intentions (BI); that is, the direct effect will be underestimated under the traditional EV model. This prediction was tested by comparing the direct effect estimates observed under alternative EV models. In assessing the effects of EV attitude on intentions, subjective norm was included as another antecedent (Ajzen and Fishbein, 1980) . Table 2 summarizes the findings.
First, the effects of EV attitude on BI were examined under the interdependence EV model. The direct effect of EV attitude on BI was 0.16, which was significant at the 0.05 level. Consistent with the usual prediction, EV attitude had significant indirect effects on BI via A-act; EV attitude had significant effects (0.32 with t = 3.0) on A-act which in turn had significant effects (0.28 with t = 3.6) on BI.
Next, the effects of EV attitude were examined under the traditional EV model. The direct path from EV attitude to BI was significant (0.17 with t = 2.2). The indirect effects were also significant, with 0.27 (t = 3.5) for the path from EV attitude to A-act and 0.46 (t = 5.1) for the path from A-act to BI. It can be noted that the parameter estimates are quite similar between the traditional and interdependence EV models (e.g., 0.16 vs. 0.17 from EV to BI, 0.32 vs. 0.34 from EV to A-act, and 0.28 vs. 0.27 from A-act to BI, respectively).
Similar analyses were done with the modified unidimensional EV model and the multidimensional EV model. As Table 2 shows, all the direct effects were quite similar in their magnitude and significance under different EV models; different representations of EV attitude did not lead to different conclusions as to the direct effects of EV attitude. The effect of subjective norm on BI was also invariant across representations of EV attitude, ranging from 0.51 to 0.53. In sum, both direct and indirect effects of EV attitude are invariant under alternative EV models, and Hypothesis 2 is not supported.
Belief change
Prior to testing Hypothesis 3, it was necessary to identify interdependent beliefs. The standardized estimate for the interdependence link between EV, (reliability) and EV, (low maintenance costs) dimensions was 0.54 (t = 4.73, p < O.OOl), suggesting that reliability is causally associated with low maintenance costs as hypothesized in the interdependence EV model. As a result, the four attributes (i.e., dependability, durability, ease of maintenance, and low repair costs) measuring these two dimensions were found to be interdependent (see Fig. 3A ). Other possible dependencies among dimensions (e.g., style and comfort) were analyzed, but none of them were statistically significant.
The implications of the network-like EV representation for belief change were tested by examining the effects of a persuasive attempt on interdependent beliefs. The belief change scores were calculated by the postminus pre-exposure beliefs for all attributes (A Bi = B,!z -Brl, where C, and t, indicate pre-and post-exposure occasions, respectively). The results are summarized in Table  3 . Recall that subjects saw one of the two types of advertisements; half of the subjects (n = 60) saw the ad emphasizing high dependability, whereas the other half (n = 60) saw the ad claiming low repair costs.
First, belief changes were examined for the group that saw the ad mentioning dependability. Subjects' beliefs about the mentioned attribute (dependability) were changed significantly after ad exposure ( ABi = 25, p < 0.01). In addition, there were also significant changes in the subjects' beliefs about other attributes (i.e., durability, ease of maintenance, and low repair costs) which were interdependent with the mentioned attribute. Specifically, the belief changes were 1.28 (durability), 0.68 (case of maintenance costs), and 1.35 (low repair costs), which were all significant at the 0.01 level. There was an unexpected finding as well; there were changes in subjects' beliefs about roominess which was neither mentioned nor interdependent with the mentioned attribute (A Bi = 0.48, p < 0.05) . This unexpected finding might be explained by a halo effect (Holbrook, 1983) . Belief change scores were also assessed for the group that saw ads emphasizing low repair costs. The belief changes for the four interdependent attribute were all significant at the 0.01 level. Specifically, the belief change scores were 0.80 (durability), 0.63 (dependability), 0.78 (ease of maintenance costs), and 1.58 (low repair costs). Overall, Hypothesis 3 is supported; an ad designed to change a belief influenced clusters of interconnectedbeliefs.
Discussion
The findings of this study show that EV attitude can be represented in a network form of interrelated elements. Evidence suggests that the interdependence EV model is a valid representation of EV attitude. The interdependence EV model retains information about the structure of EV attitude, rather than collapsing it into a single summary value as has been done in the past (Ajzen and Fishbein, 1980) . This model is consistent with the associative network model of memory by describing the associations among EV elements as interdependencies (Anderson, 1983; Anderson and Bower, 1973) , but it makes different types of associations explicit, whereas the associative network model does not.
This representation supports and broadens the recent findings that EV attitude has a hierarchical structure with subdimensions (Oliver and Bearden, 1985; Shimp and Kavas, 1984) . The interdependence EV model extends such findings by delineating horizontal as well as vertical structure of EV attitude; vertical structure is represented with superordinate and subordinate attributes, whereas horizontal structure is represented with the interdependence linkages among attitudinal elements at the same level of abstraction.
This study examined whether representations of EV attitude affect the observed effect of EV attitude on intentions (BI). EV attitude had both direct and indirect effects on BI, but the effects did not vary across different representations. Even when EV attitude was represented as a single summary value, estimates of and conclusions about the effects of EV attitude on BI were not affected. This finding fails to support what researchers predicted as the consequence of misrepresenting multidimensional constructs (Bagozzi, 1983) . That is, treating measures of multidimensional EV attitude as unidimensional did not lead to different predictions of its effects than otherwise.
Past research specifies that EV attitude influences BI through its effect on A-act (Fishbein and Ajzen, 1975; Ajzen and Fishbein, 1980; Lutz, 1977) . But are the effects of EV on BI all mediated by A-act? This question has been raised as one of the challenges to the so-called sufficiency of the Fishbein model (Bettman, 1986 ). The present study shows that EV attitude can have not only indirect effects on BI through A-act, but also direct effects unmediated by A-act. This finding suggests that A-act is not sufficient to predict BI and that one should include EV attitude to predict BI accurately.
A persuasive communication indirectly influenced other unmentioned beliefs which were connected with the mentioned belief. This finding fits well with our representation of EV attitude. Since EV attitude exists as a cognitive network of interconnected beliefs, an ad effect on one belief is expected to bring about changes in other related belief. This is also consistent with the spreading-activation theory (Collins and Loftus, 1975) . That is, when consumers are exposed to an ad, clusters of interdependent beliefs change together.
This study extends past attitude theory in several respects. It deepens our understanding of attitude by identifying the substructures underlying EV attitude. The interdependence EV model delineates the relations among attributes and helps us understand how individual judgments and evaluations function to form an attitude. Also, the interdependence EV model is broad in that it can represent various structures of EV attitude.
By using the structure of EV attitude as a basis for understanding advertising effects, this study links attitude formation and attitude change. Recent studies of attitude formation have found the existence of substructures in EV attitude (Bagozzi, 1982; Oliver and Bearden, 1985; Shimp and Kavas, 1984) , but its implications for attitude change have not been investigated. This study has shown that the attitude structure can provide diagnostic information for predicting advertising effects on belief change.
The present study has several practical implications as well. This research may help practitioners to identify potentially dysfunctional second-order effects. For example, when the Pringles potato chips were introduced in a can, the initial enthusiasm of some consumers turned negative. Allegedly, consumers developed an unfavorable attitude toward the taste of Pringles (which prior research had indicated tasted as good as regular chips) on the basis of beliefs of artificiality. Perceptions of taste were affected by secondorder influences arising from the 'perfect shape' of chips, can, and other non-taste attributes. Understanding interdependencies among product attributes will permit us to anticipate such second-order effects.
Advertisers might use an understanding of attribute interdependence in designing ad messages. In general, some beliefs are more difficult to change through external attempts than others. In such cases, it may be effective to focus on beliefs that are relatively easy to change yet are related to the intended beliefs. The ad will induce the change in the mentioned (more vulnerable) beliefs, which will in turn induce changes in the originally intended beliefs. Thus, the structure of EV attitude can be used to identify which attributes of a product should be attacked in ad campaigns.
This study also gives useful insights for maximizing communication effects with minimum repetition. For example, if consumers perceive that several attributes (riding comfort and safety) are caused by a common antecedent (the size of a car), then concentrating ads on that antecedent may be more efficient in early stages of a campaign than repeating messages about each' attribute. Later, as wearout occurs, the advertiser can shift its focus to one or more of the secondorder attributes.
Several caveats of this study and directions for future research are in order. This study used only one method (i.e., self-report) to measure key concepts. Future replication of the study might use multiple methods to eliminate the rival explanation of shared method variance. This study was conducted in high involvement situations (with print ads for an automobile), and the subjects (from the West Coast of the United States) were restricted in nature. Future research should test whether the findings are generalizable to other situations.
One can further explore the following questions concerning the structure of EV attitude. Under what conditions does the interdependent structure occur for EV attitude? We have found an interdependent structure in this study, but it is unlikely that EV attitude has always an interdependent structure. For example, simpler representations such as the traditional EV model might constitute enough means for representing EV attitude toward some acts with a small number of consequences. 'What factors will facilitate the activation and utilization of the interdependence linkage by consumers? For instance, consumer expertise might increase the perception of interdependence between product attributes. Which type of interdependence is more important than others? For example, is a causal relation more accessible to consumers than a semantic relation? This study showed that one benefit of representing EV attitude as a structure is diagnostic information for dynamics of belief change. But what other benefits exist? Probing answers to these questions will enrich our understanding of attitude formation and change processes.
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